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Abstract 
Online discussions are popular in virtual classrooms since they provide students with opportunities for more 
effective interactions than possible in traditional classrooms. However, grading online discussions is well-known 
to be a time-consuming task.  In this paper, we propose a method for automating the partial grading of online 
discussions using social network analysis techniques. In particular, we propose to use a centrality index, which 
reflects the number of responses to a student’s messages as a proxy measure to evaluate the quality of students’ 
posts and hence determine participation levels in discussions. The method was tested for grading discussion 
board assignments in a virtual class from an online graduate school. Although, the method was found to perform 
quite well in a range of situations, its use is advocated mainly as a grading aid because in certain conditions 
inaccurate grades may result. Furthermore, use of the tool can also be envisaged for improving performance 
levels in online discussions because of its potential as facilitation and motivational aids. 
Keywords 
Social network analysis, online discussion, asynchronous communication, constructivism, social learning, 
virtual classroom 
INTRODUCTION  
Today’s educational arena is characterised by multiple delivery formats ranging from traditional face-to-face 
classes, to mixed (or blended) face-to-face and online classes, and fully online classes. Online or virtual classes 
use a variety of communication methods which can be classified as synchronous or asynchronous 
communication tools.  Broadly speaking, synchronous communication implies real-time (or same time) 
communication between the sender of a message and the recipients while asynchronous communication does 
not. Examples of synchronous communication tools used in virtual classrooms include: instant messaging (chat), 
voice over IP (VoIP), video broadcasting, virtual blackboard, etc while asynchronous communication include: 
online threaded discussion, interactive lessons, video clips, email, blogs, etc. 
Virtual classrooms, especially those that are fully online and utilise asynchronous learning tools, are convenient 
because of the promise of “anyplace and anytime class”, and this is probably the main reason why students sign-
up for these classes.  However, convenience should not be the only factor to be considered when enrolling in 
virtual classes, as they have the potential to accommodate most learning styles and hence generate better 
learning outcomes when compared to traditional classes. Furthermore, virtual classes can enhance students’ 
understanding of complex materials via multiple representation of information delivered in visual, interactive 
experiential and/or participatory techniques instead of the single format of  lectures (Thomas 2003). 
Online threaded discussions are a popular form of computer-supported collaborative learning (CSCL) in virtual 
classrooms because they provide students with the opportunity of more effective interactions and participations 
than in traditional classrooms (Lipponen et al. 2003).  Hence, online discussions are considered as the 
foundation of virtual classrooms (Goldberg, Vroeginday & Burke 2007). 
Online discussions provide the means to implement the constructivist view of learning in which learners 
construct their own knowledge by actively adapting and modifying their “experience of the world”.  Cobb 
(1994) identified two contrasting forms of constructivism: cognitive constructivism based on Piaget’s genetic 
epistemology (1970; 1980) and social constructivism based on Vygotsky’s social development theory (1978).  
Cognitive constructivism emphasises the “construction” aspect while social constructivism emphasises the 
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